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1. NMoAcHUTeNbHaA 3anucKa
BBegeHue

Mporpamma «becnunoTHbIe aBUaLMOHHbIE CUCTEMbI» (aanee - Mporpamma) paccumMTaHa
Ha obyuarowuxca B Bo3pacte 12 - 17 feT, CPOK peanusauuy nporpaMmbl 1 yyebHbIA rog,
Mporpamma npegnonaraetT  passuTMe  obyvalowmxca B 06MnacTM  MOLENMPOBaHUSA
NporpamMMupoBaHns, MNUIOTUPOBAHWSA, a TakXKe HanpaBaeHa Ha (OPMMPOBaHWE 3HaHWUI W
HaBbIKOB, HEOOXOAWMbIX AN paboTbl C 6GECNUMOTHbIMM  aBUALMOHHBLIMKU  CUCTEMaMMU,
CnocobCTBYeT  pasBUTUIO NHXXEHEPHO-KOHCTPYKTOPCKOro MbILLIEHNS. Mporpamma
«BecnunoTHble aBUaLMOHHbIE CUCTEMbI» pa3paboTaHa C yYeTOM BO3PaCTHbIX OCOGEHHOCTel K
WNHTEPECOB LLeNIeBON ayJMTOPUN 06YyHatoLLMXCS.

Mporpamma SiBNSeTCA aBTOPCKOM M COCTaBieHa [as OpraHu3auMu LOMOSIHUTENbHOM
[esATeNbHOCTN Ha 6a3e OCHOBHOIO 06LLero, cpefHero obuiero o6pasoBaHNs 1 OpUEHTUPOBaHa Ha
0byyvaroLLmMxcs, NPOABAAIOLLNX UHTEPECHI U CKIOHHOCTN B 06/1aCTU MH(OPMATMKK, MaTeMaTUKK
(PU3nKKN, TEXHONOTUN, OCHOB 6€30MaCHOCTU XUN3HEAEeATEeIbHOCTM Y aBuaLmu.

HopmaTurBHbIe 0CHOBaHWUA AN pa3paboTKM NporpaMmmbi:

— depepanbHbIi 3aKOH 0T 29.12.2012 Ne 273-d3 «O6 06pa3oBaHUN B POCCUIACKOIA
degepaunn»;

— Yka3 [pe3sngeHta Poccuitickon  depepaunm ot 07.05.2018
«O HauMOHaNbHbIX LEensx u cTpaTerMyeckux 3afavax passutus Poccuiickoin ®epepaumm Ha
nepuog o 2024 ropa»;

— Pacnops»keHue lMpaBuTenscTBa Poccuinickon ®epepaunu ot 21.06.2023 Ne 1630-p
«O06 yTBepxaeHun CTpaterum passuTus 6ecnuioTHOW aBuaumm Poccuitickoii ®epepaumm Ha
nepuog ao 2030 roga n Ha nepcnekTrBy Ao 2035 roga 1 nnaHa MeponpusaTMiA MO ee peann3aLumn»;

— PacnopsbkeHune MpaBuTenbctBa Poccuiickoin ®egepauymmn o1 31.03.2022 Ne 678-p
«006 yTBepxaeHUn KoHuenumm passuTus LOMOHUTENBHOrO 00pa3oBaHuUA feTell ¥ NpU3HaHUK
yTpaTMBWNM cuny pacnopsbkeHms lMpaeutenbctBa Poccuiickoin depepauny oT 04.09.2024
Ne 1726-p»;

— lMocTaHoBNeHMe [NaBHOro rocyfapCTBEHHOr0 CaHUTapHOro Bpaya PoccuiAcKon
degepaunn ot 28.09.2020 Ne 28 «O6 yTtBepxaeHun CIM 2.4.3648-20 «CaHuUTapHO-
aNuAeMnonoruyeckme TpeboBaHWA K OpraHusauuaM BOCMUTaHUSA U 06YyYeHUs, OTAblXxa U
03[,0POBNEHNS AeTell U MONOAEXN»;

— Mpuka3z MwuHucTepcTBa npoceeleHus Poccuiickoin depepauyun ot 27.07.2022
No 629 «O6 yTBepxieHun [lopsgka opraHu3auMm W OCYLLeCTB/IEHUS 06pa3oBaTe/ibHOM
[eaTefIbHOCTY MO LOMNONHUTENbHBIM 06LL,e06pa3oBaTe/ibHbIM NMPOrpaMmmamy.

HanpaBneHHOCTb NporpamMmmbl - TEXHUYECKAS.

AKTYanbHOCTb MPOrpaMmmbi.

B cootBeTcTBUM € yTBepxfAeHHONW [MpaBuTenbcTBOM Poccuiickol  Pefepauum
pacnopsbkeHvem oT 21 nioHa 2023 Ne 1630-p Ctpatervein pa3suTns 6ecnunoTHON aBraLlumn Ha
nepuog go 2030 roga n Ha nepcnekTnsy Ao 2035 roga, B 6avKailime WecTb C MONOBUHON NeT B
Poccun pomkHa nNOABMTLCA HOBas OTPac/b 3KOHOMUKW, CBA3aHHad C MPOW3BOACTBOM U
MCMOMb30BaHMEM TPaXAAHCKMX GecnuioTHbIX annapartoB. [aHHas [lporpamma B pamkax
(epepanbHoro npoektal «Kagpbl gns BecnunoTHbIX aBUaLMOHHBIX CUCTEM» HAaLMOHaNbHOro
npoekTa «becnunoTHble aBMALMOHHbIE CUCTEMbI» 06GecneynBaeT 06y4vatoLWMMCS BO3MOXHOCTb

1 https://firpo.ru/activities/proiects/federalnYY-proYekt-kadry-bas/
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OCBOHTD 3HAHMsI B 00J1aCTH OECITUIOTHBIX JIETATENIbHBIX aIapaToB, HABBIKU ITPOrPAMMHPOBAHUS,
MOZIEIUPOBAHMS M MUJIOTHPOBAHMS, KOTOPBIE B HACTOSIIEE BPEMs SIBJIIIOTCSI BOCTPEOOBAHHBIMH.
Konnenuus [IporpaMmbl Oka3bplBaeT BIMSHUE HAa PACIIMPEHHE JOTOJHHUTEIBHOTO O0pa3OBaHMS
00y4arIuXCcs, pPean3alril0 MOJOACKHONW TIOJUTHKH W CO3JaHHE CHCTEMBl ITOATOTOBKH
CHEeLHAIUCTOB B 00JacTH pa3pabOTKH, NPOM3BOACTBA M JKCIUTyaTallud OECHUIOTHBIX
aBHALIMOHHBIX CHCTEM, a TAK)KE KOHTPOJIb 38 YPOBHEM KBAJTU(UKALMH TAKUX CrieLUanucToB. [lpu
peanm3alMu  MpPOEKTa OONbINOE BHUMAHUE yAESIETCS NPUBJICUEHHIO  OOyYaroIuxcs
00pa3oBaTeNIbHBIX OpPTraHU3aLUil K YYaCTHIO B MpOrpamMMax Mo OeCHUJIOTHBIM aBHAIIMOHHBIM
cucreMaM. Takum 00pa3oM, BO3SMOXKHO YCHIIUTh TEXHOJOTHYECKHH MOTEHIHAI IJIs1 00eceueHust
0€30MacHOCTH CTPaHbI, MOBBIEHUS 3P PEKTHBHOCTH YKOHOMUKH U YIYULICHHS KaueCTBA KU3HU
rpaxxaad. B utore B Poccun nomkHa BOSHUKHYTE HOBAsi 5KOHOMHUYECKAsk OTPACib, CBSI3aHHAs C
pa3paboOTKOH 1 MCTIONB30BAHHEM T'PAKIAHCKUX OECIIIOTHBIX arapaTos.

HoBu3Ha 5TOl NporpaMMsbl 3aKJI0HAETCS B MHTETPaLd COBPEMEHHBIX 1 MHHOBALMOHHBIX
IOCTIDKEHHH B 00JacTH Majiol OeCMIIOTHOH aBHAIMM, a TaK)K€ HCIOJB30BAHUU LIU(POBBIX
TEXHOJIOTUH, BKIIFO4ast HU(POBOH 00pa30BaTENbHBIN KOHTEHT.

Metoas! u popmbl peamzanuu Ilporpammer:

—  OAHMM U3 KJIIOUEBBIX METO/IOB SIBJISIETCS] MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHe,
KOTOpPOE MO3BOJISIET 00yUArOIIMMCSI TPUHIMATh aKTHBHOE y4acTHE B pa3padoTKe U peannzalnuu
pealbHbIX TMPOEKTOB, CBS3aHHBIX C HCHojib3oBaHHeM BAC. DToT MeTonm cmocoOCTByeT
yrayOJeHNIO 3HAHUH, Pa3BUTHIO TBOPYECKOTO MBIIILJICHHS U HABBIKOB KOMaH/IHOHW palOThI;

— HUHTEPAKTHBHbIE METOAbI O0y4YeHHsl, TAKHE€ KaK CHUMYJSILUS U BUPTYaJbHBIC
nabopaTopur, UTPAIOT BAXKHYK POJb B MOAroToBke crenuannctoB mo BAC. CrenuanbpHbie
IIPOrpaMMHBIE KOMILIEKCHI MO3BOJISIIOT MOJAEIHPOBATh pa3jMuHble CLEHApUU I0JIeTa JPOHOB,
AHAJM3UPOBATh ITOBEACHUE aNIapaToB B CIOXKHBIX YCIOBHUSIX U MPOBOIUTH 3KCIIEPUMEHTHI Oe3
pHCKa MOBPEXIEHUS JOPOrOCTOsIIIENH TEXHUKH,

—  MNPAKTHYECKHe 3aHSATHS, I7e 00yJaroIuecss MOTyT HEMOCPEICTBEHHO YIIPABISATh
OeCITIOTHBIMH aBHALIMOHHBIMUA CHUCTEMaMH, SIBJSIFOTCS HEOTBEMJIEMOH 4YacThlO0 y4eOHOro
nporecca. JTH 3aHATHUS IMO3BOJIIIOT OTPabOTAaTh HABBIKK YIPABJICHUS IPOHOM, OIEHHUTBH €ro
MOBEACHUE B PA3JTUYHBIX CUTYALUSIX U YCOBEPIUICHCTBOBATh TEXHUKY MTUJIOTUPOBAHUS,

— TeopeTH4YeCKHe JIEKIIHH U CEMHUHAPCKHE 3AHATHS, HANPABJIEHHbIE HA U3yYEeHUE
OCHOB OECHMJIOTHBIX aBHAIIMOHHBIX CHUCTEM, NMPHHLIUIIOB IOJIETa M YIPABJICHUS, TEXHHYECKOTO
yCTpoiicTBa U acnekToB npuMeHeHuss bBAC B pa3nuuHbIX OTPaCIsIX;

—  COpPEBHOBATEJbHBIH METOJ — 3TO CIIOCOO BBIMOIHEHHS TPAKTUYECKUX YIIPAKHEHUH
B (opme copeBHOBaHM. CyITHOCTh METOIA 3aKJIIOYAETCS B HCIOJIB30BAHUN COPEBHOBAHMI B
Ka4eCTBE CPE/ICTBA IMOBBIIIEHHS YPOBHSI MOATOTOBIEHHOCTH 00yYarOIIIUXCS.

®opMaMH OPraHM3aAlUH 3aHATHH SBISIIOTCS TPYIIOBas (TEOpETHUECKash 4YacTb) U
WHANBUIYAJbHO — TPYMITOBasi (TIPAKTHUYECKAsl YacTh).

Heparornueckas 1eecoo0pa3HOCTh HACTOSILEH NMPOrpaMMbl 3aKJIIOYAETCS] B TOM, UTO
1ocjie €e OCBOEHUsT 00ydaromuecs Mojydar 3HaHHs M YMEHHsI, KOTOPbIE MO3BOJISAT UM TOHSTh
OCHOBBI YCTPOHCTBA OECITMIIOTHOTO JIETATEIIBHOTO alapaTa, IPUHIHITBI PA0OTHI BCEX €0 CHCTEM
U UX B3aMMOAEMCTBUSI, TEXHOJOTUIO MHJIOTHPOBAHUS U YIPABJIEHUS, a TAkK€ OTTOUYUTH CBOU
HaBblkM B mwiotupoBaHud BAC u mONydnTh COPEBHOBATENBHBIM OMNBIT HA Pa3TUYHBIX
TPEHUPOBOUHBIX 0a3ax.

Hacrosimmass mporpamMma COOTBETCTBYET OOINEKYJbTYPHOMY YPOBHIO OCBOEHHS U
NpeArnoNaraeT yIOBIETBOPEHNE TO3HABATENILHOIO MHTEpeca O0y4aroIlerocs, paciIipeHne ero
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UH(POPMHUPOBAHHOCTH B 00JIACTH OECHIJIOTHBIX JIETATENIbHBIX AIMapaToB U CHUCTEM, a TAKKe
oOoraimeHne HaBbIKaMU OOLIEHHsST U NMPHOOPETEHHE YMEHUH COBMECTHOH AEATENbHOCTU TPHU
OCBOEHUU TPOTPAMMBIL

Henas IlporpamMMbl AONOTHHUTENBHOrO 00pa3oBaHUs MpeamnojaraeT (OPMHPOBAHUE U
pa3BuUTHE TPOPECCHOHATHHON OpUEHTAUWMH OOYYaroIerocs, pa3BUTHE HWHTEIUIEKTYaIbHbBIX
CHOCOOHOCTEH 1 TO3HABATENILHOTO HHTEPeca K OECITMIIOTHBIM aBUALIMOHHBIM CHCTEMAM.

3agauu:

JInuHocTHBIE (BOCMUTATEIbHbIE):

— BOCIIUTaTh HMHTEPEC K TEXHUKE WU TPYAY, Pa3BUBATH TBOPUYECKHE CIOCOOHOCTH
U (opMHUPOBATE KOHCTPYKTOPCKHE YMEHUS i HABBIKH,

—  TPUBUTH KYJIBTYPY NMPOU3BOACTBA U COOPKHU OECIMIIOTHBIX aBUALMOHHBIX CUCTEM,

—  copMupoBaTh UyBCTBa KOJJIEKTHBH3MA, B3aUMOITOMOIIIY;

—  BOCIIUTATh BOJIFO, YyBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTY,

— chopMHpOBaTh CO3HATENBHOE OTHOIIEHWE K O€30MmacHOCTH Tpyna NpHU
WU3TOTOBJICHUN MOJICNEH,

—  BOCIIUTAThb TPAKIAHCTBEHHOCTb, TOJEPAHTHOCTb, MAYXOBHO — HPABCTBEHHOE
CaMOCO3HAaHHUE,

—  (opMHUpPOBATh MATPHOTHUYECKYIO MO3HMLHUIO IMOAPOCTKA Yepe3 BKIIOUEHHE €ro B
TEXHUYECKOE TBOPUYECTBO M ITO3HABATEIIBHYIO IEATEIbHOCTD.

MeTtanpeameTHbie (pa3BHBAIOIINE):

—  pa3BUTH y 00y4aroIuXCst 3JIEMEHTHI TEXHUYIECKOTO MBIIILJICHHS,
n300peTaTeNIbHOCTH, TBOPUECKON HHUIIUATHBBI,

—  pa3BHTbH IJ1a30Mep, OBICTPOTY PEAKLNY;

—  pa3BHTh ycepaue, TepIeHHe B OCBOCHUN 3HAHHI,

— (opMHUpPOBAaTb OCO3HAHUE POJIM TEXHUKH W TEXHOJOTHH HJsl NPOTrPECCUBHOTO
pa3BUTHA OOIIECTBA,

— TIOBBIIIEHHE CEHCOPHOH YYBCTBUTENBHOCTH, PA3BUTHE MEJKOH MOTOPUKH U
CUHXPOHM3AIMH PaldoThl O0eMX pyK 3a cYeT OOy4YeHHs] MUJIOTHUPOBAHUS OECHIIOTHBIX
JeTaTEeJIbHBIX aIapaTos;

—  pasBUTHE TICUXO(U3MONOTHYECKUX KAueCTB YYEHHUKOB. IaMsITh, BHHMAaHUE,
CHOCOOHOCTB JIOTHYECKH MBICITUTD, aHATU3UPOBATh, KOHIICHTPUPOBATH BHUMAHUE HA TJIABHOM.

I[IpeamerHbie (00yuaromme):

—  BbIpabOTKa HABBIKOB MJIOTHPOBAHUS OECIIIIOTHBIX JIETATEIBHBIX allapaTos,

— JAaTb NEPBOHAYAJIbHBIC 3HAHWA O KOHCTPYKIHUU OECHMIIOTHBIX JIETATEJIbHBIX

anmnaparos;
—  HAYYHTb [IPaBHJIaM OOCITyKUBaHUs, COOPKU OECIMIIOTHBIX JIETATENbHBIX AllapaTos;
—  HayuuTb nporpammuposanuio bAC;
—  O3HAKOMHTH C IpaBUiIaMu O0e30macHOl paboThl C UHCTPYMEHTAMU,
—  O3HAKOMHTH C NMPHUHLUIIOM PadOThl aBHAMOJENbHBIX IBUraTesiell 1 MX IPaMOTHOMN
SKCITyaTaluy,;

- AaTb NECPBOHAYAJBHBIC 3HAHHUA IO PAAUOIJICKTPOHUKE U O6yLII/ITb MNpUuHOUIIaM
paboThl paguonepenaromero 000pyaOBaHuUs, €ro HACTPOUKOIA,

—  nmatb 3HaHUS B o0nactu 3D — mogenupoBanus 1 npoektupoBanust BAC;



—  of0yuuth mpaBmiaM O€30MacHOW SKCIUTyaTaluud OeCHMUJIOTHBIX JIETATEebHBIX
anmnaparos.
Cpoxkn peanuzaunu [Iporpammei: 144 gaca.
YpoBeHb nporpamMmbl: OqHOYpOBHEBas (0a30BbIN YPOBEHb OCBOCHHS).
Pexxum 3ansiTmii: rpynna u3 12 venosek, 2 pasa B Heaento 1o 2 yaca (4 4aca B HEZIEIIO,
16 yacoB B mecs, 144 vaca B ron); 1 akagemuueckuii 4ac - 45 MUHyT, epeMeHa 15 MUHYT.
IInanupyembie pe3yjibTaTbl 00yUeHHS:
B pesyabrate o0ydeHusi oOyuawmuecsi B KOHLe Y4eOHOro roja oBJIAACIOT
HEOOXOIMMON CHCTEMON 3HAHHH, YMEHHH U HABBIKOB.

Byner 3namov u ymems B paMkax ocBOeHUs1 0A30BOr0 YPOBHS:

3nams. — TEXHHKY 0€30MacHOCTHU NpH paboTe ¢ HHCTPYMEHTaMHU
U 3JIEKTPOOOOPYIOBAHHEM;

— ocHoBbI BAC,;

— OCHOB TEXHHYECKOI0 ycTpoiicTBa U koMnoHeHToB BAC;

— s13bIKU nporpammuposanue BAC;

— 3HaueHue u npumeHeHne BAC B cOoBpeMEeHHOM MUDE,

— OCOOEHHOCTHU PEryJIMPOBKH U YIPABICHHS KBaPOKONITEPOM,

— YCTPOKUCTBO U MpUHIHI PabOTHI 3JIEKTPOIBUTATENIEH.

Ymens: — TIOJIb30BAThCS PAOOYMM HHCTPYMEHTOM,;

— paboTaTh C 3JIEKTPOOOOPYIOBAHUEM,

— OCYLIECTBJISATh NUJIOTUPOBAHNE KBAAPOKONTEPOB,;

— yHOpaBsJATh KBagpokontepoM FPV;

— HaCTPauBaTh YaCTOTHI BUAEO MEPENAKOIINUX YCTPOMICTB;
— HACTPauBaThb MOJIETHBIN KOHTPOJIJIEP KBAAPOKOITEPA,

— HACTPauBaThb almnapaTrypy yHnpaBJeHUs,

— 3apsKaThb AKKYyMYJIATOPBIL.

byner 3namo u ymems B paMKax OCBOCHUsI IPOJBUHYTOIO YPOBHSI:

3nams. — YCTPOWCTBO W MPUHIIHIT PabOTHI PaTUONIEPEIaTIHKOB,

— Tpouenypy nojayderus, oOpaboTKH 1 aHann3a AaHHbIX nonera BAC;
— mpuHUUN paboTh! POTO MEPEAAOINX YCTPOHCTBE;

— TpaBHJIa SKCIUTyaTalluy aKKyMYJIITOPOB

— npouecc 3D — mogenuposanus u npoexkruposanust BAC.

Ymens: — JWAarHOCTHPOBATb W HCIPABISITH OIUOKKM B padoTe mNpOrpaMMHOTIO
obecnieuenus pu padoTe ¢ JaHHBIMY, TTOJTYYEHHBIMHU NPU paboOTe C MOIE3HOM
Harpys3Koi,

— MOJENUPOBaTh U MPOU3BOAUTH NeUaTh KOMIUIEKTyomux Moaeneiit BAC Ha
3 — D npuntepe.

ITo — TBOPYECKH MOIXOIUTH K COOpPKE KBAIPOKOITEPA;
OKOHHYAHWIO | — yMeTh aHAIU3UPOBATH;
Kypca Oyaer

— JOBOJUTDHb HAYAaTOC ACJIO O KOHIIA,




obnagaTb
cnegyowmnmu
KayecTBaMu:

— BbIMNOJHATL MOPYYEHUS KONIEKTMBA, paboTaTb B rpynre;

— OKasblBaTb MOMOLLb B paboTe Haj MOLe/bl0 POBECHWKAM W MafLwium
pebsATam;
— CTPeMUTLCA COPEBHOBATLCA, NPOSABNATL Ce6S B COPEBHOBAHUN.

Mpouecc Habopa u ¢opmupoBaHna rpynn. O6pa3oBaTe/ibHble OpraHu3aLmm
PYKOBO/CTBYHTCS BHYTPEHHUMW HOPMATUBHO - MPaBOBLIMU OCHOBaHWUAMMW MpY (hOPMUPOBAHUN
npoLecca Habopa 1 YKOMMIEeKTOBKM FPynmn Ha NporpaMmbl AOMONHUTENbHOIO 06pa3oBaHus.

HanmeHoBaHue

YPOBHSA
nporpamMmmbl

BasoBblii  YPOBEHb W3YUEHWS.

2. YYebHbIii NnaH nporpammbl

Homep 1 HavMeHoBaHWe Moayns

Moaynb Nel. «OcCHOBbl 6eCcnuMNOTHBIX
aBMaLMOHHbIX cucTtem (BAC):
apxutektypa, BAC»

Mogaynb Ne2. «TexHU4ecKoe YCTPONCTBO U
KOMMOHEeHTbI BAC»

Mogynb Ne3. «[lpuHUMMbLI noseta wu
ynpasneHns BAC»

Mogynb Ned. «[MporpammuposaHne BAC
[/151 MONIETOB BHYTPW nomelleHns Python»

Mopaynb NebS. «[porpammnpoBaHmne
KOHTpO/iNepa, yctaHoBneHHoro Ha BAC
npu nomowy C++»

Mogynb Ne6. «Mcnonb3oBaHWe [AaTUMKOB
BAC 1 cbop faHHbIX»

Moaynb Ne7. «O6paboTka MW aHanu3
faHHbIX noneta BAC»

Mogynb Ne8. «[lMpumeHeHne BAC B
pasfInyHbIX OTPacNsaX»

Moagynb Ne9. «3D - wmogenuposaHue u
npoekTuposaHme BAC»

Mogaynb Nel0. «IMoHOYHbIA BAC»

Toro:

Bcero
yacos

36

10

10

12

12

30

10
144

Teopua [MpaKTnka

8 0
6 2
2 34
0 10
2 8
4 8
4 4
12 0
7 23
2 8
47 97



3. YyebHO-TEMAaTUYECKWN niaH

3.1. YTI nporpaMmbl COCTOUT U3 OAHOr0 6a30BOro YpoBHA 0CBOeHUA. CofepxKaHMe KaXKoro YpoBHS MOCTPOEHO HA MOLY/IbHOM MpUHLMME.
CTPYKTYpPHOW efuHWLERn yyeOGHOrO MOAYNs ABASIOTCA Tembl. B peanusauuy nporpaMMbl MPYMEHAETCH MNO3TanHas TEXHO/Orus 06yyeHus OT
«MPOCTON0» K «C/I0KHOMY».

3.2. BaxxHas posib Npy 0CBOEHUM NpOrpammbl OTBOAUTCSA MaTepranam, paspaboTaHHbIM B paMKax NpuMeHeHus L1 poBoro 06pasoBaTe/ibHOro
KOHTeHTa.

3.3. [0 OKOHYaHWM KaXx0ro Moy ns Nporpammon npesycMoTpeHa hopma KOHTPOS B BUAE TEMAaTMYeCKOro ornpoca, NPakTUYeckoro 3afaHus,
MPOEKTHON paboThbl.

HanmeHoBaHue Homep 1 HanmeHoBaHMe MoLyNA TpypoemkocT  Teopua [MpakTuka dopma MaTtepuan gna LOK
YPOBHS b BCEro 4acos KOHTpPO/1A (undposoii
nporpamMmbl obpasoBaTe/bHbIl
KOHTEHT)*
Mogaynb Nel. «OCHOBbI 6eCUIOTHbIX TecT LIOK Ne 1
aBnaunoHHbIx cuctem (BAC): 8 8 0

apxuTekTypa, BAC».
Tema 1 BBogHoOe 3aHATME (TEXHUKA

2 2 0
6e3onacHoCTK).
Tema 2. TeopeTuyeckne ocHosbl BAC. 2 2 0
Tema 3. Apxutektypa BAC. 2 2 0
Tema 4. 3HayeHne 1 npumeHeHna BAC 9 9 Onpoc B pamKax
B COBPEMEHHOM MUpe. MPONAEHHbIX TEM
Mopynb Ne2. «TexHUYecKoe 8 6 2 TecT LIOK Ne 2.

YCTPOMCTBO U KOMMOHEHTbI BAC».

Tema 1 OCHOBHbIe TEXHUYECKME

xapaktepuctuku BAC BepTO/IeTHOIO U 2 2 0
CaMO/IeTHOr 0 TUMOB.

Tema 2. Knaccugmkanmsa 6ecnuioTHbIX
NnetartesibHbIX annapaTos.

BasoBbli  ypOBeHb OCBOEHMSI MPOrpaMMbl.



Tema 3. Komnnekc ynpasneHuns BAC.

Tema 4. Poccuinckme npovs3soauTenu

BAC n nx uenn.

Mogynb Ne3. «[MpuHUUNBI noneTta u

ynpasneHna BAC».

Tema 1 5e3onacHOCTb MOJEeTOB.
Tema 2. TexHMKa 6a30B0ro
nunoTupoBaHua FPV.

Tema 3. ¥YnpaeneHue bAC.

Tema 4. MNpakTtuka nonetos BAC.

Tema 5. AapogmHamumka 1 gMHaMmnka
rnosera.

Tema 6. Nonetbl B orpaHNYeHHOM
MPOCTPAHCTBE», APOH - PECUHT.
Tema 7. 3axBart rpysa.

Tema 8. BbIMnonHeHe KOHTPO/IbHOTO
NOJIETHOIO 3a4aHns.

Mopgynb Ned. NporpammnpoBaHme
4NA NONETOB BHYTPU MNOMELLEHUA
Pythonx.

Tema 1 OCHOBbI NporpammMmMpoBaHuKa

BAC Ha Python.

Tema 2. PaboTa €O CMUCKOM [aHHbIX.

Tema 3. Pa3paboTka anroputma
aBToHoMHoro noneta BAC.

36

12

10

34

12

10

Onpoc B pamKax
NPOVAEHHbIX
Tem

TecT

BbINnonHUTL
rnonert ¢
noaHATHEM

rpysa

LIOK Ne 4.

TecT

LIOK Ne 3,

10



Tema 4. Co3gatb CKPUNT Ha SA3blKe
nporpamMmmunposaHuna Python ans
CaMOCTOATENLHOr0 YNpaB/eHuns
KBaZpPOKOMTEPOM B MOMeLLeHUN 6e3
ncnonb3oBaHnsa curHana GPS.
Mogaynb Ne5. «MporpammunpoBaHume
KOHTpPO/iepa, yCTaHOBJ/IEHHOI0 Ha
BAC npu nomowy C++».

Tema 1 VI3yuyeHne HaBbIKOB CO3[aHuA
aIropuTMOB A/19 6ECNUNOTHBIX
neTaTesibHbIX annapaTos.
(nporpamMmumpoBaHMe aBTOHOMHOIO
noneta) (Outdoor n Indoor).

Tema 2. O6Lne CBefleHNA 0 A3blKe
nporpammupoBaHuns C++.

Tema 3. Peanusauma C++ B
nporpaMMnpoBaHnUmM LPOHOB.

Tewma 4. INporpamMmmnpoBaHme
anropntmoB ynpasneHus BAC.

Tema 5. Co3gaTb CKPUNT Ha A3bIKe
nporpammupoBaHns C++.

Mopynb Ne6. «/icnonb3oBaHue
patumkoB BAC 1 c6op faHHbIX».
Tema 1 CeHcopbl 1 gaTunkm gns coopa
LAaHHbBIX.

Tema 2. [laTumKn: akcenepomeTp,
rupockon, gansHomep GPS.

Tema 3. aTumky npu c60pKe B
MaCTEepPCKOMN.

Mogynb Ne7. «ObpaboTka 1 aHanu3
JaHHbIX nosieta BAC».

10

MpakTnyeckoe
3aflaHune

LIOK Ne 5.
TecT

MpakTnyeckoe
3aflaHune

Teet LIOK Ne 6.

MpakTnKa
cbopku

OK Ne 7.
TecT H e



Tema 1 C6op, o6paboTka 1 aHann3
AaHHbIX (hOTOrpaMmmeTpUYECKO
CbEMKMW.

Tema 2. Coop, obpaboTka 1 aHann3
[aHHbIX OPTOPOTOCHLEMKMU.

Mopynb Ne8. «lMpumeHeHne BAC B
Pa3NMYHbIX 0TPaCAsAX».

Tema 1 TexHonorusa npumeHeHus BAC
B reofie3vvi 1 Kaptorpaguu.

Tema 2. TexHonoruu npumeHeHus 6AC
B Apyrux oTpacnsx, Taknx Kak:

- JIeCHOE X03AICTBO;

- 0XpaHa OKpYXaroLLein cpegpl;

- Ce/IbCKOXO03AMNCTBEHHbIE PaboThl.
Mogynb Ne9. «3D - MogenuposaHue u
npoekTuposaHue BAC».

Tema 1 OCHOBbl aBMaMoAeNnMpoBaHns
Camo/eTHOro Tuna.

Tema 2. OcHoBbl 3D - MoAenMpoBaHuS.

Tema 3. MO gna 3D - mMogennpoBaHus.
Tema 4. MNoarotoska 3D - mogenu K
nevartu.

Tema 5. icnonb3osaHue 3D - npuHTEpa
419 neyaty KOMMIEKTYHOLLNX.

Tema 6. Bbl6bop HaBeCcHOro
obopyposaHusi BAC.

Tema 7. Matepuansl g1a NpoM3BOACTBA
BAC.

12

30

12

23

K Ne 8.
Tect HOK Ne 8

lMpoekTHas
paboTa.
Joknag o
TEXHONOT UK
npYMeHeHus

OK Ne 9.
TecT 4

Mponssectn
MoZesnb Ans
neyaru.

12



Mogaynb Nel0 «FOHOYHbI BAC».

Tema 1 NoHOuUHbIN BAC.

Tema 2. Knacchbl, npasuna, CyfencTso.

Tema 3. [1oCTpoeHue CropTUBHOW
TPEHUPOBKMN 1 COBEPLLEHCTBOBaHME
MacTepcTBa.

Tema 4. [OHOYHbIE Tpacchbl».

4.1 B OTKpPbLITOM MPOCTPaHCTBE.

4.2 Ha FPV.

Tema 5. NpoxoxgeHne roHoYHOro
NCMbITAHWA.

NToro:
* - https://firpo.ru/activities/proiects/

10

72

29

43

TecT

MpoxoxpaeHune
FTOHOYHOr 0
NcnbITaHNA

LIOK Ne 10.


https://firpo.ru/activities/projects/

3.4 KaneHjapHo-TeMaTU4ecKoe niaHnpoBaHme

Ne Konnyectso 4acoB Jarta nsyyeHua Flp:I:neeqa
Homep 1 HanmeHoBaHWe MoLyNA
n/n Bcero Teopus MpakTu Mo nnaHy PakTuyec
Kas
Mogaynb Nel. «OCHOBbI 6eCUIOTHbLIX aBUALMOHHbIX 8 8 0
cuctem (BAC): apxuTtekTypa, BAC».
BBogHoOe 3aHATME. TexHUKa 6e30MacHOCTH. 1 1 0 03.09
WHCTpYyKTaX No TexHWKe 6e30nacHOCTU. TexHuKa
6e3onacHocTu. MpaBuna NoBeAeHNs B NOMELLEHNW, Tae 1 1 0 03.09
MPOBOAATCA 3aHATUS.
TeopeTnyeckume ocHoebl BAC. 1 1 0 05.09
3HaKOMCTBO C 6ecnuIOTHbLIMU aBMALMOHHBIMU CUCTEMAMU
(BAC). OnpegeneHune becnunoTHoi ABnalMoHHOW CUCTEMbI 1 2 0 05.09
(BAC).
ApxutekTypa BAC. 1 1 10.09
3HaueHune apxXUTeKTYpbl AN IPPEKTUBHOTO
(hyHKUnoHmpoBaHus 1 ynpasneHms BAC. KomnoHeHTbl BAC 1 1 0 10.09
CaMO/IETHOTO TUMa.
3HayeHune n npumeHeHna BAC B COBpeMEHHOM MUpe. 1 1 0 12.09
Po/lb TEXHUYECKNX XapaKTepucTuK v pasnnyHbix sngos bAC B 1 0 12.09
peLleHnn pasnnyHbIX 3atau. '
Mogynb Ne2. « TeXHNUYecKoe yCTPOUCTBO U KOMMOHEHTbI 8 6 2
BAC».
OCHOBHbIe TEXHMYECKME XapakTepucTukn bAC, BepTONETHOIO 1 1 0 17.09

N CaMOJIETHOIO TUNOB.

14



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OcHoOBHble TexHUYeckue xapaktepuctnkn BAC BepTo/ieTHOro
N CaMO/IeTHOr 0

Knaccudukaums 6ecnmnoTHbIX NeTaTeNbHbIX annapaTos.

Buabl 1 TexHnYeckne xapaktepuctnkn BAC:
AspocTaTnyeckne BAC,PeakTnBHble BAC, BAC camoneTHoro
TMna, BAC BepTONETHOro TUMa, MyNbTUKONTEPHbIE U
rmépugHble BAC.

Komnnekc ynpasneHnsa BAC.
Cnocobbl 060opyaoBaHus ynpasneHms cuctemsl BAC.

Poccuiickue nponssogutenn BAC un nx uenm.

OcHoBHble Poccuiickue npoussogntenn BAC. Bknag B
passuTue

Mogynb Ne3. «MpuHunnel noneta n ynpasneHna BAC».

Be3zonacHocTb nonetos. OnpegeneHvie 6e30NaCHOCTA MOETOB
B KOHTeKkcTe BAC. 3HaueHune 6e30macHOCTU AN 3 HeKTUBHOIO
N HaJeXXHOoro (yHKunoHmposaHmsa BAC. AHann3 puckos u
OnacHoCTeN.

BbinonHeHne 6e3onacHoro noneta.

TexHuka 6a30B0ro nNunOTMpoBaHus FPV.
TpeHaxep FPV, ynpasneHune BAC.

B cumynaTope BbIMONHUTE B3/IET C TOUKM CTapTa U NOcaaKy Ha
TOYHO 0603HAYEHHYIO NIOWAAKY, Ucnonb3ya FPV - pexum ans
ynpasfeHus.

MMposieT CKBO3b CEPUIO BOPOT UM MeXay 0603HaUYeHHbIMU
MapKepamu, CoOXpaHsas CTabu/ibHY BbICOTY Y CKOPOCTb, B
pexxume FPV.

32

17.09

19.09

19.09

24.09

24.09

24.09

26.09

26.09

26.09

01.10

01.10

03.10

03.10

15



23.

BeinonHeHue nosnera no 3apaHee 3aJaHHOMY MapLIPYTy C

M3MEHEHUEM BBICOTHI, UCOJB3Ys Kak FPV, Tak u Bup ¢ 07.10
TPEThEro JIMA Uit CpaBHEHUs! 3()(EKTUBHOCTH YIIPABIICHHUSI.
24. Brmonnenue nonera no 3apaHee 3a4aHHOMY MapLIPyTy C
U3MEHEHUEM BBICOTHI, UCOJB3Ys Kak FPV, Tak u Bup ¢ 07.10
TPEThEro JIMIA Uit CpaBHEHUs! 3((EKTUBHOCTH YIIPABICHHUSI.
25. Brmonnenue cepun pa3soporos Ha 180 rpanycos Ha
OrpaHU4YeHHON TeppuTopuu, ucnonssys FPV ana tounoro 09.10
MaHEBPUPOBAHUSI.
26. Brmonnenue cepun pa3soporos Ha 180 rpanycos Ha
OrPaHUYEHHOUN TeppUTOpUH, ucnons3ysa FPV nist tounoro 09.10
MaHEBPUPOBAHUSI.
27. Bemonaenne 3anaun mo c6opy 0ObEKTOB € PA3TUYHBIX TOYEK
KapThl, ucnoiep3ys FPV nisg HaBuranuu U TOY4HOCTH NPU 09.10
NpUOJIMKEHUH K KOKIOMY OOBEKTY.
28. Bemonaenne 3anaun mo c6opy 0ObEKTOB € PA3TUYHBIX TOYEK
KapThl, ucnoie3ys FPV nuisg HaBuranuu U TOY4HOCTH NPU 15.10
NPUOJIMKEHUH K KOKJIOMY OOBEKTY.
29. VYnpasnenue BAC. IIpuHuMns! ynpasieHus caMOJeTHbIMU 15.10
BAC.
30. Bomonnaenue B3nera BAC camoneTHOro THIa, TOCTUTHATE
3alaHHOH BBICOTHI U CTAOMIIM3UPYITE TOJIET HA MIPSIMOH JIMHHUHL. 17.10
OcCy1LIeCTBUTE CEPUI0 TIOBOPOTOB.
31 IIpakTuka noneros BAC. 17.10
32. IIpakTuka noneros BAC. 22.10
33. IIpakTuyeckue 3ansaTusi. COpeBHOBaHUS. 22.10
34. IIpakTuyeckue 3ansaTusi. COpeBHOBaHUS. 24.10
35. 24.10

IIpakTuyeckue 3ansaTusi. COpeBHOBAHUS.

16




36.
IIpakTuyeckue 3ansaTusi. COpeBHOBaHUS. 29.10
37.
IIpakTuka noneros BAC. 29.10
38.
IIpakTuka noneros BAC. 05.11
39.
AspoaUHAMHKA U TMHAMHKA TIOJIETA. 05.11
40. Brmonnenue nonera Ha APOHE B CUMYJISITOPE IIPU Pa3IMYHbIX
yCIOBUSIX mojieTa. (3aaaHue BKIIIOYAET B CeOsl BBITIOJTHEHHE 07.11
MaHEBPOB BBICLIETO MUJIOTAXka, MOJEThI HA PA3HONU CKOPOCTH U
BBICOTE, & TAK)KE B PA3JINYHBIX OTOAHBIX YCIOBHUSX).
41. I - 07.11
OJIETHI B OTPAaHUYEHHOM MPOCTPAHCTBE, IPOH - PEHCHHT.
42. Brimonnenue 3aganus noiera IpoHa B OTPAHUYEHHOM
MPOCTPAHCTBE, BHYTPU 3AaHUS UJIH CKBO3b Y3KHE ITPOXObI 12.11
MEXAY NPENsITCTBUIIMHU.
43. Brimmonnenue 3aganus noiera IpoHa B OTPAHUYEHHOM
MPOCTPAHCTBE, BHYTPU 3AaHUS UJIH CKBO3b Y3KHE ITPOXObI 12.11
MEXAY NPENSITCTBUIIMHU.
44. Brimonnenue 3aganus noiera IpoHa B OTPAHUYEHHOM
MPOCTPAHCTBE, BHYTPU 3AaHUS UJIH CKBO3b Y3KHE ITPOXObI 12.1
MEXAY NPENsITCTBUIIMHU.
45. Brimmonnenue 3aganus noiera IpoHa B OTPAHUYEHHOM
MPOCTPAHCTBE, BHYTPU 3AaHUS WU CKBO3b Y3KHE MPOXOAbI 14.11
MEXAY NPENsITCTBUSIMHU.
46. Brimmonnenue 3aganus noiera IpoHa B OTPAHUYEHHOM
MPOCTPAHCTBE, BHYTPH 3AaHUS UJIH CKBO3b Y3KHE ITPOXObI 14.11
MEXAY NPENsITCTBUSIMHU.
47.
3axBar rpysa. 14.11
48. Brimonnenue 3ananus 3axBaTa v NepEeMELLEeHUs IPy3a, 1911

aKKypaTHas TPaHCIIOPTHPOBKA.
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49.

50.

IR

52.

53.

4.

55.

56.

S7.

58.

59.

60.

61.

BbINoO/IHEHME KOHTPO/IbHOTO NOMETHOrO 3aJaHus.

BbINoNHEHMe KOHTPO/ILHOIO 3ajaHnsa no moaynto. MNponeteTtb
Tpaccy.

Mogaynb Ne 4. «'porpammMmupoBaHune ans rnoseTos BHyTPU
nomewieHns. Python».

OcHoBbl nporpammupoBaHus BAC Ha Python.

OCHOBHble MOHATUA O MPOrPaMMUPOBAHNW W YNPaBNEHNN
BAC.

OCHOBHble (PyHKLMM NPOrpamMMHOro noneTa.

OnepayyoHHbIE CUCTEMBI W MPOrpamMbl ANs
nporpaMMMpoBaHns nosneta.

PaboTa CO CNUCKOM [JaHHbIX.
lMporpammMmupoBaHne anropuTmos ynpasneHua BAC.
Pa3paboTka anroputma aBTOHOMHOro noneta bAC.

Pa3paboTka anroputma aBTOHOMHOro noneta bAC.

HanwucaHue nporpammel Ha Python ans aBTOHOMHOro noneta
BAC My/nbTW pOTOPHOIro TMNa BHYTPU nomeleHus (B
otcytcTBMM GPS curHana).

HanucaHue nporpammel Ha Python ans aBTOHOMHOro noneta
BAC My/nbTW pOTOPHOIro TMNa BHYTPU nomeleHus (B
otcytcTBMmM GPS curHana).

Mogaynb Ne 5. «'lporpammupoBaHne KOHTpPoOepa,
ycTaHoB/eHHoro Ha BAC npunomown C++».

3yyeHne HaBbIKOB CO3JaHNs anropuTtMoB 18 6ecrnnioTHbIX
netatenbHbIX annapaTtos (NPorpaMMMpoBaHMe aBTOHOMHOIO
noneta Outdoor u Indoor).

14

12

19.11

21.11

21.11

26.11

26.11

28.11

28.11

03.12

03.12

03012

05.12

05.12

10.12
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

Pa3paboTKa anroputma aBTOHOMHOro noneta Outdoor n
Indoor.

O6LMe cBeeHNS 0 A3blKe NPOrpaMmunpoBaHms C++.

OcCHOBHble NOHATUA. ANngaBuT A3blka. MpocTble onepawun.

Peanusauus C++ B NporpaMMMpOBaHUN [LPOHOB.

MprMeHeHNe NPaKTUYECKNX HaBbIKOB MPOrpaMMUPOBaHMS.

MpakTnyeckune 3aHATUA. CopeBHOBaHUA.
MpakTnyeckune 3aHATUA. CopeBHOBaHMA.
MpakTnyeckune 3aHATUA. CopeBHOBaHWA.
MpakTnyeckune 3aHATUA. CopeBHOBaHWA.

lMporpammMmupoBaHne anropuTmos ynpasneHua BAC.

MporpamMmmupoBaHe 6eCNUIOTHUKA Ha BbINOIHEHME
NPOCTENLUNX AEACTBUI «BBEPX, BHU3», «B/IEBO, BMNPABO».

HanuncaHve nporpamMmmbl Ha C++.

BbinonHeHWe ckpunTa HanMcaHUs NPorpamMmbl.

Mogaynb Ne 6. «/cnonb3oBaHue gatumkos BAC u cbop
LAHHBIX».

CeHcopbl 1 gatumkn ang céopa gaHHbIX.
Kak paboTatoT faTymkun. Ponb 4aTUMKOB Ha YCTPOMCTBE.

Kak gatumky paboTaroT ¢ MHpopMaLmei.

10.12

12.12

12.12

17.12

17.12

17.12

19.12

19.12

19.12

24.12

24.12

26.12

26.12

14.01

14.01

16.01
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78.

79.

80.

81

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
92.

Kak gatumky paboTaroT ¢ MHpopMaLmei.

Jatumkn: akcenepomeTp, rmpockon, gasbHomep GPS.

OnpegeneHne JaT4MKoOB U UX PONb B CUCTEME YNpaB/eHns 1
Hasurauum BAC. 3HayeHue [aTUMKOB A8 0becrneyeHns
aBTOHOMHOCTM, CTabUIbLHOCTU 1 6e30MacHOCTY MoseTa.
VIHTerpupoBsaHune gaTynMkoB B CUCTEMY YNpaBieHUs 4pOHa,
MOLK/OYEHNE VX K apAYyVHO-KOHTPO/IEPY MOJeTa.
VIHTerpupoBsaHune gaTymkoB B CUCTEMY ynpas/ieHUs ApoHa,
MOAK/OYEHME UX K apAyUHO-KOHTPO/IEPY MOSeTa.

[atunkum npy cbopke B MaCTEPCKOM.

TpeHaxep [anbHOMep paccTOsHME B MaCTepCKOi

Mopynb Ne 7. «ObpaboTka 1 aHan13 faHHbIX NnoseTa
BAC».

Cb6op, 06paboTKa 1 aHaM3 AaHHbIX ()OTOrpaMMeTPUYECKON
CHEMKM.

N3yyeHne TexHonorum c6opa 1 06paboTka faHHbIX
(hoTOrpamMmeTpus CbeMKMU.

AHanm3 nonyyeHHbIX JaHHbIX MO CPeacTBam
(hoTOrpammMeTPUYECKOM CEMKMN.

AHanm3 nonyyeHHbIX AaHHbIX MO CPeAcTBam
(hoTOrpaMmmMeTPUYECKOM CLEMKMN.

C6op, 06paboTka M aHann3 faHHbIX OPTOOTOCHLEMKM.

M3y4yeHne TexHonornm coopa n ob6paboTka faHHbIX OpPTOd
OTOCHEMKMW.

AHann3 NonyYeHHbIX JaHHbIX N0 CPeACcTBaM OPTO(OTOCHLEMKM.

AHann3 Nony4YeHHbIX JaHHbIX N0 CpeAcTBaM OPTOOTOCHLEMKMN.

16.01

21.01

21.01

23.01

23.01

28.01

28.01

30.01

30.01

04.02

04.02

06.02

06.02

11.02
11.02
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93.

94.

95.

96.

97.

98.

99.

100.
101.

102.

103.

104.

Mogaynb Ne 8. «NMpumeHeHne BAC B pasinyHbIX
oTpacnax».

TexHonorus npumeHeHns BAC B reofiesvv 1 Kaptorpaguu.

Pa3sunTne n npumeHeHns bAC B reofesnn n kaptorpagpuu.
C6op 1 06paboTka AaHHbIX. [poueaypa no UCNoib30BaHUID
BO34YLUHOI0 NPOCTPaHCTBA.

C6op 1 06paboTkKa AgaHHbIX. [poueaypa No MCNonb30BaHUIO
BO34YLLHOIo NPOCTPaHCTBA.

C6op 1 06paboTka AaHHbIX. [poueaypa no UCNoib30BaHUID
BO34YLLHOI0 NPOCTPaHCTBA.

TexHonorun, npumeHsemble BAC B fpyrux oTpacnsax, Takmx
KaK: NecHOe X03MCTBO; OXpaHa OKPY>KaroLLein cpeipl;
Ce/Ib,CKOX03ANCTBEHHbIEe paboThl.

TexHonorun, npumeHsemble BAC B fpyrux oTpacnax, Takmx
KaK: NecHOe X039MCTBO; OXpaHa OKpYXKatoLLel cpeipl;
CeNbCKOX03ACTBEHHbIE PaboThl.

MOHUTOPUHT 1 MHBEHTapu3auusa yroguii. CosgaHve
3NEKTPOHHBIX KapT Nonei.

MOHUTOPUHT 1 UHBEHTapu3aLms yroguii. CosgaHue
3NIEKTPOHHbBIX KapT Moneu.

YTOYHeHWe rpaHuL, IeCHUYECTB. BhisiBNeHVe 1 OLeHKa yilepba
OT upe3BblYaliHbIX CUTyaUWiA.

YTOYHeHWe rpaHuL, IeCHNYECTB. BbisiBNeHre 1 OLeHKa yulepba
OT Ype3BblYaliHbIX CUTYaLUI.

C6op, aHann3 1 aKkTyann3aumns faHHbIX 0 COCTOSAHUN
OKpyXatoLein cpebl. DUKcaLms BbISBEHHbIX HapYLUEHWi
3KO/IOrMYECKOro 3aKOHOAaTeNbCTBa. BbisBneHue
HeCaHKLMOHNPOBAHHbIX CBA/IOK U onpejenieHne nx 06bLeMoB.
C6op, aHann3 1 aKkTyann3aumns faHHbIX 0 COCTOSHUN
OKpyXXatoLein cpebl. DUKcaLms BbISBEHHbIX HapyLUEeHWi
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12

18.02

20.02

20.02

25.02

25.02

27.02

27.02

04.03

04.03

06.03

06.03

11.03
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105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

3KO0/M0rMYyeckoro 3akoHogaresibCTea. BoiaBneHune

HeCaHKLMOHNPOBAHHbIX CBa/OK M OMNpefeneHne Ux 06beMOB.

Mopynb Ne 9. «3D - mogennpoBaHue 1 NPOEKTUPOBaHNe
BACH».

OcHOBbI aBMamoennMpoBaHns caMOIeTHOIo TUNa.

OnpefeneHne aBramoenvMpoBaHuns 1 ero 3HaueHue B
00YyUeHUM, pasBeveHUaX U HayUYHbIX UCCNE0BaHUAX.

Bbibop maTepranos n coopka kopnyca BAC.
Bbibop maTepranos n coopka kopnyca BAC.
MpakTnyeckune 3aHATUA. COpeBHOBaHMS.
MpakTnyeckune 3aHATUA. COpeBHOBaHMS.
MpakTnyeckune 3aHATUA. CopeBHOBaHMA.
MpakTnyeckune 3aHATUA. CopeBHOBaHMUA.
MpakTnyeckune 3aHATUA. CopeBHOBaHMUA.
Bbibop maTepuanos n coopka kopnyca BAC.
Bbibop maTepuanos n coopka kopnyca BAC.

OcHoBbI 3D - MOAenMpoBaHMS.

OCHOBHble TepMUHbI U NOHATUS B 3D - MOAgeNMPOBaHNN.
Mpouecc co3gaHna 3D moaeneil.

MporpammHoe obecneyeHne ans 3D - MofLenupoBaHus.

MpoekTnpoBaHue Kopnyca u getanein BAC.
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11.03

13.03

13.03

18.03

18.03

20.03

20.03

25.03

25.03

27.03

27.03

01.04

01.04

03.04

03.04
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120.

[Ipoextuposanue kopmnyca u aeraieit BAC. 08.04
121 IIpoextuposanue kopmnyca u aeraieit BAC. 08.04
122. ITogroroska 3D - Monenu k nedaTu. 15.04
123. ITonroroska 3D-mopenu s neyatu Ha 3D-npuHTEpE.
OTtpaboTka MPUMEHEHHs] COOTBETCTBYIOIIETO HHCTPYMEHTAPHS 15.04
MPOrPaMMHOTO 00eCTIeYeHUSI.
124. ITonroroska 3D-monenu niia nedatu Ha 3D-nipuHTEpe.
OTtpaboTKa MPUMEHEHUH COOTBETCTBYIOINETO HHCTPYMEHTAPHS 17.04
MPOrPaMMHOTO 00eCTIeYeHUSI.
125. ITogroroska 3D-monenu s neyatu Ha 3D-npuHTEpe.
OTtpaboTKa MPUMEHEHUH COOTBETCTBYIOIIETO HHCTPYMEHTAPHS 17.04
MPOrPaMMHOTO 00ECTIeYeHUSI.
126. Hcnonrp3zosanue 3D - npuHTEpa, N€4aTh KOMIUIEKTYHOLINX
22.04
BAC.
127. TexHonorus padotet 3D mpunTepa. 22.04
128. [Teuats kommekTyromux aeraneit. [llnugposka u odpadoTka 24 04
JETaJIEH. '
129. [Teuats kommekTyromux aeraneit. [llnugposka u odpadoTka 29,04
JETaJIEH. '
130. Bribop HaBecroro obopynosanust BAC. 29.04
131 Dkcmyarauus HaBecHOro obopynosaaus BAC. 01.05
132. Okcmyarauust HaBecHOro obopynosaaus BAC. 01.05
133. Martepuane! as npoussoacTsa BAC. 3HaueHune npaBUIbLHOTO
06.05
BbIOOpa MaTepuasoB it nmponssoacTea bAC.
134. Bribop onTUMaNbHBIX MaTEPHUAIOB JIJIsl TPOU3BOACTBA KOPIyCa
BAC ¢ yuerom TpeboBaHMi 1O MPOYHOCTH, A3POAUHAMHKE U 06.05

SKOHOMHUYECKOH 3 (HEKTHBHOCTH.
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135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Mogaynb Ne 10. «ToOHOYHbI BAC».

MoHouHbI BAC. Onpegenexne roHo4yHoro bAC v nx posnb B
COpPeBHOBaHMAX M YeMMNMoHaTax.

Pa3paboTka 1 HacTpoiika cnopTusHoin BAC ansa yyacTtus B
FOHKaXx.

Knaccbl, npaBuna, CyaencTBo. 3Ha4YeHe COPeBHOBaHWIA MO
BAC pnsa pa3sBuTua UHAYCTPUM 1 TEXHONOTUIA B 061aCTy
6ecnuIoTHON aBvaLmm.

MMoAroToBKa K y4acTUO B COPEBHOBaHMAX MO0 aBTOHOMHOMY
NUNOTMPOBAHUIO, COBKOAan Npasnna n TpeboBaHUA K
y4acTHUKaM.

MMocTpoeHue CNOPTUBHON TPEHUPOBKN N COBEPLLEHCTBOBaHME
macTepcTBa.

YnyduleHve HaBbIKOB MaHEBPUPOBAaHMA U HaBUTraLuy nyTem
MPOXOXAEHNSA CNOXHBIX MapLUPYTOB Ha BPeMs.

[TOHOUHbIe Tpacchl. NpoxoXaeHne roHOYHbLIX TPace B
OTKPbITOM NPOCTPAHCTBE

MpoX0XeHNe rOHOUYHbIX Tpacc Ha CMMynsTope, oTpaboTka
CIOXHbIX MapLUPYTOB.

MpoX0XAeHNe rOHOYHOr0 UCMbITaHWS.

MpoxoXaeHne roHOYHbIX Tpacc Ha Bpems, BbINOIHEHMe
CNOXHbIX W NPOCTbIX FOHOYHbIX UCMbITAHWIA.
NToro

08.05

08.05

13.05

13.05

15.05

15.05

20.05

20.05

22.05

22.05



4.Conep:xkaHue NporpamMmbl
4.1. ba30BbIH YPOBEHL 0CBOCHHS

Moayas Ne 1. «OcHoBbI 0ecnuioTHBIX aBUANNOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BeonHoe 3ansiTHe. TexHNKa 0€30MacHOCTH.

Jlexums: MuCTpyKTaXK 1Mo TexHUKe Oe3omacHocTH. TexHuka OesomacHocTH. Ilpasmia
MOBEJIEHUS B TOMELIEHUHY, I/1€ IPOBOASITCS 3aHATHS.

Tema 2. Teoperuueckue ocHOBbI BAC.

Jlekius: 3HakomMcTBO ¢ OecnmyioTHhiMUA — aBuanuoHHbIMU — cuctemMamu  (BAC).
Onpenenenue becnuinorHoit ApuanmonHoi Cucremsl (BAC).

Tema 3. Apxurextypa BAC.

Jlexumst: 3HaueHUe apXUTEKTYPHI 1151 3P (HEKTUBHOTO (PYHKIIMOHUPOBAHUS 1 YIIPABIICHUS
BAC. Komnonentel BAC camonerHoro tumna.

Tema 4. 3nauenue u npumernenuss bAC B coBpeMeHHOM Mupe.

Jlexuus: Ponb TEXHUYECKUX XapaKTepUCTHK U pasnuuHbix BUAoB BAC B pemeHun
pa3JIMYHBIX 3a7a4.

Monyab Ne 2. «TexHuueckoe ycTpoicTBo U KOMIOHeHTbI BAC».

Tema 1. OcHoBHBIE TexHUUeCKHE XapakTepucTuku bAC, BepToaeTHOro U CaMOJIETHOTO
THUIIOB.

Jlexuus: OcHoBHbIE TexHHUYecKHe xapakTepucTuku BAC BepToneTHOro U caMoeTHOro
THUIIOB.

Tema 2. Knaccudukarust 0€CIMIOTHBIX JIETATEIBbHBIX alapaTos.

Jlekumn: Bunet u Texnuueckue xapakrepuctukn BAC: Aspocratuueckue BAC,
Peaxtusnpie BAC, BAC camonerHoro tumna, BAC BepToneTHOro tuma, MyJbTUKONTEPHBIE H
rubpunnsie BAC.

Tema 3. Kommnekc ynpasnenust BAC.

IIpaxTuka: CiocoOrr 00opynosanus ynpasinerus cucreMbl BAC.

Tema 4. Poccutickue npoussogutenu bAC u ux nenu.

Jlexuusa: OcHoBHble Poccuiickue npoussoautrenu bBAC. Bxknag B pasBurue
oteuecTBeHHON uHAycTpuu BAC.

Mopayab Ne 3. «IIpuHuunsl nojera u ynpasJjenuss BAC».

Tema 1. bezonacHocTe ONETOB.

Jlexuus: Omnpenenenue Oe3omacHOCTH ToNeToB B KOHTekcte BAC. 3HaueHue
6ezonacuoctr st 3 dexTrBHOro U HaxexHoro ¢yakuuonupoBanns BAC. AHanu3 puckoB u

ONAaCHOCTEI.
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[IpakTuka: BeimomHerne 6€30MacHOro mnoJyeTa.

Tema 2. Texuuka 6a3zosoro nunoruposanust FPV.

IIpaktuka: Tpenaxep FPV, ynpasnenue BAC. B cuMynsaTope BBINOJIHUTE B3JIET C TOUKU
CTapTa W TMOCAagKy Ha TOYHO OOO3HAUEHHYI IUIOUIAAKy, HCronb3yst FPV — pexum mns
ynpasieHusi. IIpojeTuTe CKBO3b CEPHIO BOPOT WM MEXAy OOO03HAUYEHHBIMH MapKepamH,
COXpaHssi CTaOWJIBHYIO BBICOTY M CKOpPOCThb, B pexkume FPV. Brimonaure moner mo 3apanee
33JaHHOMY MapLIPYTy C U3MEHEHHEM BBICOTBI, UCHOJB3Ys Kak FPV, Tak u BUn ¢ TpeTbero nmua
sl cpaBHeHHs 3P PEKTUBHOCTH yIpaBlieHHs. BoimonHuTe ceputo pa3soporoB Ha 180 rpamycos
Ha OrpaHUYEHHON TeppuTopuu, ucnonub3ys FPV ansg touHoro maneBpupoBaHus. Brimosnute
3amayy mo cOopy OOBEKTOB C pa3jIMUHBIX TOYEK KapThl, UCMoNb3ys FPV nmns HaBurammu
U TOYHOCTH NPHU NPUOTIDKEHUH K KaXKIOMy OOBEKTY.

Tema 3. Ynpasnenue BAC.

Jexuus: Ilpunuuner ynpasneHus camoneTHbiMU BAC. IlpakTuka: BBINOJHUTE B3JET
BAC camoneTHOro THmNa, JOCTUTHUTE 3aJaHHON BBICOTHI U CTAOMIM3HPYHTE MOJET Ha MPSMOM
nuHuU. OCyILIEeCTBUTE CEPHUIO TIOBOPOTOB.

Tema 4. IIpaktuka noneros BAC.

IIpaktuka: Ilpaktuka noneros BAC.

Tema 5. AspoanHamuka U IMHAMUKA MOJIeTa.

IlpakTuka: BpImonHUTE MOJET HAa APOHE B CHMYJISITOPE NPU PA3JIUYHBIX YCIOBHSX
nojieta. (3amaHue BKO4YAaeT B ceOs BBHINOJHEHHE MaHEBPOB BBICLIETO MHUJIOTAXKA, MOJEThl HA
Pa3HOH CKOPOCTH U BBICOTE, & TAKXKE B PA3JIMYHBIX TIOTOAHBIX YCIOBUSX).

Tema 6. IloneTe! B OrpaHM4€HHOM POCTPAHCTBE, APOH — PEUCHHT.

IIpakTuka: BeimonnuTe 3aganue noJieT ApOHA B OFPAHUYEHHOM MPOCTPAHCTBE, BHYTPH
3[aHUS WM CKBO3b Y3KHE MPOXObI MEXAY NPEMATCTBUAMH.

Tema 7. 3axBart rpysa.

IlpakTuka: BeinosHuTe 3anaHMe 3axBaT U NEPEMEIICHHE IPy3a, AakKkKypaTHas
TPAHCIIOPTUPOBKA.

Tema 8. BeinonHeHne KOHTPOJIBHOIO MOJETHOIO 3a1aHMUs.

IIpaktuka: BeimonHute KOHTPOIBHOE 3anaHue 1o moayJiro. [Iponerers Tpaccy.

Monyab Ne 4. «IIporpammupoBaHue AJisl 10J1€TOB BHYTpH nomeienusi. Pythony.

Tema 1. OcroBsl nporpammupoBanust BAC na Python.

IIpaktuka: OcHOBHBIE MOHATHUSA O NporpaMmmupoBaHuu U ynpasieHuu bAC. OcHoBHbIe
¢yHkumu  nporpamMmeHOro mosera.  OmnepalMOHHBIE CHUCTEMbl W MPOrpaMMbl IS
MPOrpaMMHUPOBAHUS MOJIETA.

Tema 2. PaboTra co CrIMCKOM ITaHHBIX.
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IIpaktuka: IlporpammupoBanue anroputmoB ynpasierus BAC.

Tema 3. Pa3pabotka anroputma aBToHOMHOTO Tiosieta BAC.

[Ipaktuka: Pa3zpabotka anropurma aBToHOMHOTO nojieta BAC.

Tema 4. Ilpaktudeckoe 3amanue: Hammcars nporpammy Ha Python myisi aBTOHOMHOTO
nonera BAC mynbtu potoproro tuna Bayrpu nomemenus (B orcyrcrsun GPS curnana).

Mopayabs Ne 5. «I[IporpammMupoBaHue KOHTpoJiepa, yctaHoBjaeHHOro Ha BAC npu
nomommu C++y,

Tema 1. U3ydyeHne HABBIKOB CO3JIaHHUS aJTOPUTMOB JIsI OECHHMJIOTHBIX JIETATEIbHBIX
anmaparos (IporpaMMHupoBaHue aBToHOMHOro nojera Outdoor u Indoor).

IIpakTuka. Pazpadorare anropurm asroHOMHOro nosiera Outdoor u Indoor.

Tema 2. OOmue cBeneHus o si3bIke nporpammuposanus C++.

Jlexumst: OcHoBHBIE MOHATHS. AJdasuT s3b1Ka. [IpocTeie oneparum.

Tema 3. Peanuzanus C++ B nmporpaMMUpOBaHUU APOHOB.

IIpaktuka: IlpumeHeHne NPaKTHYECKUX HABBIKOB MPOrPAMMHUPOBAHUS.

Tema 4. IIporpammupoBaHue anroputmos yrnpasieHus BAC.

IIpakTuka: [IporpaMmupoBaTh OSCIUIOTHUK HA BBIMOJIHEHHE MPOCTEHINNX NeHCTBUI
«BBEpPX, BHU3», «BJIEBO, BIIPABO».

Tema 5. Hammucare nporpammy Ha C++.

IIpakTrka: BeIMONMHUTE CKPUNT HANHMCAHUS IPOTPAMMBI.

Mopayab Ne 6. «cnonb3oanue gatunkoB BAC u c6op n1aHHBIX».

Tema 1. CeHcopbl 1 maTYuKy U1t cOOpa AAHHBIX.

Jlexumsa: Kak paborator matumku. Ponmp matumkoB Ha ycrporictBe. IlpakTka: kak
natuuku padboTaroT ¢ HPOPMALIUEH.

Tema 2. aTunku: akcenepomeTp, rupockor, nanpHomep GPS.

Jlexuus: OnpeneneHue 1aTYMKOB U UX POJIb B cucTeMe yrnpasieHus u HaBurauuu bAC.
3HaYeHNEe NATYUKOB JJIs1 00ECIIEUeHUST aBTOHOMHOCTH, CTAOMIIBHOCTH U 0€30IaCHOCTH TOJIETA.

IIpaktuka: MHTErpupyiiTe naTUMKU B CUCTEMY YINpaBIEHHUs IPOHA, MOAKIIOYMB UX K
apIyUHO—KOHTpPOJIJIepy IoJjeTa.

Tema 3. JlaTunku npu cOOpKe B MACTEPCKOH.

IIpaxktuka: Tpenaxep JanbHOMEDP pacCTOsHUE B MACTEPCKOM.

Mopayab Ne 7. «O0padoTka u aHATH3 JaHHBIX nojgeTa BAC».

Tema 1. Coop, 06paboTka 1 aHaNHU3 JaHHBIX (POTOrPAMMETPUIECKON CHEMKH.

Jlexumst: Uzyuenue Texuonoruu coopa u 00padoTka JaHHBIX (POTOrPaMMETPHUS CHEMKH.

IIpakTrKa: AHaaN3 NOJYYEHHBIX JAHHBIX IO CPEICTBAM (POTOrpaMMETPHUECKON ChEMKH.

Tema 2. Coop, 00paboTka 1 aHaIH3 JAHHBIX OPTO(OTOCHEMKH.
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Jlexus: M3ydenue TexHonorun coopa u 00paboTka JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHaJIU3 MOJNYYEHHBIX JAHHBIX 11O CPENCTBAM OPTO(POTOCHEMKHL.

Mopayab Ne 8. «IIpumenenne BAC B pa3iu4HbIX 0TPACHASX».

Tema 1. Texnonorus npumeHernss BAC B reone3nn u kaprorpaduu.

Jlexuus: Passutue u npumenenust BAC B reogesuu u kaprorpaduu. Coop u oOpaboTka
na"HbIX. [IpoLienypa no UCHoap30BaHUIO BO3AYLIHOTO IIPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiemble BAC B Ipyrux orpacisx, TaKux Kak:

—  JIECHOE XO3SICTBO;

—  OXpaHa OKPY>KaroLIEH Cpeabl,

—  CeJIbCKOXO3STHCTBEHHBIE PabOTHL

Jlexuusa: MoHuTOpuHT 1 MHBeHTapu3auus yroguil. Co3aHue 3JeKTPOHHBIX KapT MoJeH.

Jlekuus: VYTouHeHWe TpaHHI JIECHHYECTB. BhisiBlieHMe W omeHka ymepda oOT
YPE3BbIYANHBIX CUTYyaLMH.

Jlexums: COop, aHANM3 W aKTyaJH3alMs JAHHBIX O COCTOSIHMH OKPYJKAaroIleW Cpenbl.
Qukcanus BbIABJIEHHBIX HapyLIEHUH 3KOJIOTMYECKOTO 3aKOHOAATENbCTBA. BbIsBIEHUE
HECaHKLIMOHMPOBAHHBIX CBAJIOK U ONPEAETICHIE UX 00BEMOB.

Mopayab Ne 9. «3D — moaennpoBanue u npoektuposanue BAC»y.

Tema 1. OCHOBBI aBUAMOJETUPOBAHMS CAMOJIETHOTO THUTIA.

Jlexums: OnpeneneHre aBUaMOJETUPOBAHMS U €r0 3HAYeHHE B OOYUECHUH, PA3BICUECHUAX
U Hay4YHbIX HccenoBanusx. [lpaktuka: BeIOpaTe Matepuaisl 1 coopats kopnyc BAC.

Tema 2. OcHoBbl 3D — MozmenupoBaHus.

Jlexuus: OcHOBHBIE TepMUHBI U NOHATUA B 3D — Mopenuposanuu. IIpouecc coznanus
3D monenen.

Tewma 3. [IporpammHoe obOecniedenue mst 3D — MmonenupoBaHusi.

IIpaktuka: IlpoexTupoBsanue kopmyca u aeraieii BAC.

Tema 4. ITogroroska 3D — monenu k nevyaru.

IMpaxtuka: Ilogrorosutre 3D-momens st medatu Ha 3D-mpuntepe. OtpaboraTh
NPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHSI MPOrPaMMHOIO 00eCTIEYEeHHUSI.

Tema 5. MUcnionb3oBanue 3D — nmpunTtepa, neyats koMiekTyomux bAC.

Jlexuusi: Texuonorust padotst 3D npunTepa.

IIpakTuka: [leyars kommuekTyromux neraneil. [lnndoska n odpaboTka neraneil.

Tewma 6. Beibop HaBecHoro obopynosanust BAC.

[Ipaktuka: DxcmayaTaus HaBecHOro odopynoBanusi bAC.

Tema 7. Martepuans! 111 npoussoactsa bAC.
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Jlexuust: 3HaueHHE MPABUIIBHOTO BEIOOpa MaTepuanos st mpoussoncTsa BAC.

IIpakTuka: BeiOparh onTuManbHbBIe MaTepHanbl Uit npou3BoncTBa Koprmyca BAC ¢
y4eToM TpeOOBaHMIA 110 MPOYHOCTH, A3POAMHAMHUKE U SKOHOMHYECKOH 3(PPEKTHBHOCTH.

Moayas Ne 10. «I'onounsbrtii BAC».

Tema 1. I'onounsiit BAC.

Jlexuus: Onpenenenne ronouHoro bAC u ux posib B COpeBHOBaHUSAX U YEMITMOHATAX.

IIpaxTtuka: Paspaborars 1 Hactpouts cioptuBHyt0 BAC 11t yuacTust B TOHKaX.

Tema 2. Knaccel, npaBunia, Cy1€iCTBO.

Jlexuus: 3Hauenue copesHoBaHuil no BAC nns pa3BuTUS MHAYCTPUU U TEXHOJOTUH B
obnactu OeCTIUIIOTHON aBHALIUHL

Ilpaktuka: IlonroroBka K y4acTHMIO B COpPEBHOBAHHUSIX IO aBTOHOMHOMY
NIIOTHPOBAHHIO, COONIONNAs IpaBmia U TPEOOBAHUS K YHaCTHUKAM.

Tema 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKU U COBEPLICHCTBOBAHUE MACTEPCTBA.

IlpakTuka: YiaydiieHne HaBbIKOB MaHEBPUPOBAHUS M HABUTaLMHU MYTEM MPOXOXKIEHUS
CJIOKHBIX MapLIPyTOB Ha BPEMsl.

Tema 4. 'OHOUHBIE TPACCHI.

IIpaktuka: IlpoxokaeHne roHOYHbBIX TPacC B OTKPBITOM IIPOCTPAHCTBE.

IIpaktuka: IlpoxokaeHHE TOHOYHBIX TPAacC HAa CHMYJIATOpE, OTPabOTKa CIIOJKHBIX
MapLIpyTOB.

Tema 5. Ilpoxoxxaenue ronoynoro ucnerranus. Ilpaktuka: IIpoxoxkaeHne roHOYHBIX

TpacC Ha BPEMs, BBINMOJIHCHUE CIIOXKHBIX U MPOCTBIX TOHOYHBIX HUCITBITAHUH.
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HanmeHoBaHue
(Homep)
rpynnol

Cpoku
peanusayumu,
KO/IM4eCcTBO
yyebHbIX Hefesnb

2

18

15

5. KaneHgapHbI yyebHbIn rpamk

AvcunnnunHel (Mogynu).

Ba30BbI YPOBEHb OCBOEHUS

Moaynb Ne 1 «OcHOBbl 6eCnuIOTHbIX aBMaLMOHHbIX
cuctem (BAC): apxutektypa, BAC».

Mogynb Ne 2. «TexHU4YecKoe YCTPONCTBO Y KOMMOHEHTbI
BAC».

Mogynb Ne 3. «MpuHUmnnel noneta u ynpasneHna BAC».

Mogynb Ne 4. «[MporpammupoBaHve BAC ana nonetos
BHYTpM nomeLLeHuns Python».

Mogynb Ne 5. «[llporpammupoBaHue KOHTPONNEPA,
ycTaHoB/nieHHoro Ha BAC npu nomoLuy C++».

Mogaynb Ne 6. «Mcnonb3oBaHue gatymkoB BAC u cbop
JaHHbIX».

Moagynb Ne 7. «O6paboTKa M aHanM3 [aHHbIX noneta
BAC».

Mogynb Ne 8 «[llpumeHeHne BAC B pas/MyHbIX
oTpacnax»

Mogynb Ne 9. «3D - mofenupoBaHue U NMPOEKTUpOBaHue
BAC».

Mogaynb Ne 10. «OHOUHbI BAC».
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6. OueHoYHBIe MaTepUAJIbI
6.1. ®opMBbI AMATHOCTHKH YCHEIIHOI0 0CBOEHHSI MOAYJ1€H IPOrpaMMBbl

HaumeHnoBanmue Dopmbl Dopmbl YpoBHH 0CBOECHHUSI 3HAHHH
MOAYJISA 3aHATHH — — —
NOABeCHHS HTOTOB Huskun Cpeannit OtcyTcTBHE 3HAHUM
YPOBeHb YPOBEHb 3HAHHI
3HAHHH
Ba3zoBblii ypoBeHb 0CBOEHHSI TPOrPAMMBI
Moayas  Ne 1. | Jlexuun, Omnpoc caymareneit no npoiaeHHsIM | OTCyTCTBHE Hesnauuteneneie | IIpounbie 3HAHUsA B
«OcHOBBI IUCKYCCUU TeMau, NoJIBEJIEHNE UTOTOB | 3HaHUH, cnalble | 3aTPyHEHUs] B | MpaBHJIAX TEXHUKU
0ecnuJIOTHBIX JIUArHOCTUKU OCBOEHUS MOJYJIS. 3HaHUS 0 | oTBeTax no | 6e3omacHOCTH,
(TeopeTnueckue .
ABHAIIHOHHBIX NpONHAEHHOM TEPMUHOJIOTUN U | ONPEIeNeHHUsIX,
3aHATHUA) Temsbl anis onpoca:
CHCTeM (BAC): Marepuae oTpeaeNeHusIX NPUMEHEHUH U CTPYKType
APXHTEKTYPA, — TpaBuia TEXHUKH O€30MacHOCTH, BAC BAC
BAC».
— onpeaenenne BAC,
— koMIIoOHeHTHI BAC;
— 3HaueHue u npumeHenue bAC;
— posb BAC B coBpeMeHHOM Mupe,
KaKHe 3a/1a4y peuaoT Npu NOMOIIHU
BAC
Moayas  Ne 2. | Jlexuun, Omnpoc cayuareneit no npoiaeHHbM | OTCyTCTBHE Hesnaunrtensubie | [Ipounsle 3HaHUS B obnmactu
«TexHuueckoe IOUCKYCCUH TeMau, NoJIBEJIEHUE UTOTOB | 3HaHUH, cnalble | mpodenbl B | TEXHUYECKOIO YyCTPOMCTBA.
YCTPOHCTBO u ( JUArHOCTUKU OCBOEHUS MOAYJIS. 3HaHUS 0 | 3HaHUH 3HaHUS 1O MapameTrpam
TeopeTuvecKue o
KOMIOHEHTBI P MpOHAEHHOM TEPMUHOJIOTUH | | KJIacCHU(PUKAIIN BAC.
3aHATUS). —  TEXHUYECKHE XapaKTEepPUCTUKU
BAC». MaTepuae ONpeaeIeHusIX Texnunueckue
BAC  (BepToneTHOro/caMoOJIeTHOTO
XapaKTepUCTUKU

TUTIA);
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IMpaktuueckne | — Knmaccudpukarmmu BAC; TEXHUYECKOTO CaMOJIETHOTO 151
3aHATHUSA . crpoiictBa BAC | BepTosieTHOro TUIIA
— Poccuiickue npoussoaurtenn BAC yerp P
Moayas Ne 3. BrinosHeHne NoneTHOro 3a1anust: Cnaboe ymenue | YMmeHue YBepeHHas pabora B
«IpnHUMNBI MUJIOTUPOBAHUS | PABUIBHO nporpamme FPV
IIunotupoBanue  mpu  NOMOLIU
noJiera U MOJIb30BAThCS
cumyssitopos U FPV. (mpoxoxknenne
ynpasaenust BAC». o0opynoBaHueM
Tpaccel 3a 20 CexyHn)
Moayar  Ne 4, | [Ipaktnueckue | Hammcate nporpammy Ha Python anst | Monens He | He yBepeHHoe | Monenb neraer
«IIporpaMmMupoBaH | 3aHATHS aBToHOMHOro mnosera BAC MynbTu | neraer yIpaBlieHue
ue BAC AJst POTOPHOTO THIIA, BHYTPH
MO0JIETOB  BHYTpH nomemieHus». (B orcyrcrBum GPS
NoMeIleHust CUTHAJIA).
Python».
— JBIKEHHE MOAENU
Moayas  Ne S, | Jlexuun, Hanucates nporpammy C++: Cnaboe ymenue | YMmeHue YBepeHHas pabora c
«IIporpaMmmupoBaH | IUCKYCCHH NPOrpaMMHUpPOBa | MPABUIILHO porpaMmon
porp P — JIBUXKEHHE MOJIENI «BBEPX—BHU3Y, porp P P porp
He  KOHTpo.JLIepa, HUs MOJIb30BAThHCS
(TeopeTnueckue
YCTAHOBJIEHHOI'0 HA sansTHA) — IBUXKEHHE KOTKPBITh, 3aKPbITh obopynoBanuem
BAC npu nomomwu ' 3aXBaT»
C++». IIpakTuueckue
3aHATHS
Moayas  Ne 6. | Jlexuun, Hcnonb3osanue nporpamMHoro | Cnabblii  HaBbIK | YMeHHE Y BepeHHas padora c
«HUcnonb3oBaHue IVICKYCCHH obecnieueHus1 1t 00pabOTKU NaHHBIX | COOpKH U | IPaBUJIbHO o0opynoBaHHEM ISt
aatuukoB BAC wu ( u MIPUMEHEHNH, MOJIyYeHHUE | SKCIUTyaTaluu MOJIb30BAThCS noJjy4eHust HHpopMauuu
TeopeTuvecKue
c00p JaHHBIX». P ) uHpOpMaLMKM W3 TOJYYEHHbIX | 00OpyaOBaHUs | OOOPYIOOBaHUEM U
3aHIATHS).
TAHHBIX IpUMEHEHHE
Moayas Ne 7,
IIpakTuueckue TEXHOJIOTUHT
«O0padoTka U
3aHATHS
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AHAJIHN3 JAHHDBIX
nmoJjera BAC».

Moayas  Ne 8. | Jlexuun, Hanucate noknan, mnoxarorosuth | He — packperra | IIpe3enranus Bribpana aKTyaJIbHas
«IIpumenenne BAC | nuckyccuu npeseHtaunto Ha Temy:. «BAC B | Tema pgokiana, | HOAroTOBEHA, HE | oTpacib npumeHenus BAC,
B PA3JIMYHBIX Pa3JIMYHBIX OTPACHAX» Npe3eHTallUsl HE | pacKpbiTa  TeMa | JOKJIaj MOJIHOCTBIO
(TeopeTnueckue
OTPACISIX>. NOJArOTOBJICHA JoKJIana pacKpbIBaeT TEMY
3aHATHUA)
Moayab Ne 9. «3D — | Jlexuun, OpranmsoBate MacTep — kiacc, B | CnaOblii HaBbIK | YMeHHE YBepeHHas pabora,
MOJeJHPOBAHHE M | IUCKYCCHH pamkax KOTOPOro ciymarend | cOopku U | IPaBUJIbHO MOJENUpOBaHNEe H cOOpka
NPOEeKTHPOBAHHUE ( CMOIETUPYIOT U OQOPMSIT MOZENb | MOASIUPOBAHMS | TIOJIB30BATHCS MOJIENH
TeopeTuvecKue
BAC». P BAC BAC o0opynoBaHueM
3aHATHUA)
Moayas Ne  10. IIpoBeneHne UTOrOBOr0 TrOHOYHOTO
N IIpakTuueckue
«I'onounsbiii BAC». COPEBHOBATENBHOTO nojera U
3aHATHS .
ydyacThe BCeX  chyliarenedl B
COpPEBHOBaHUU
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7. PecypcHoe o0ecnieueHue
7.1. TpeGoBaHUs K NOMeIIEHUSIM
7.1.1.  Cnenuanu3upoBaHHbIE  KJAcChl  (KPYKKH)  CO3JalOTCs  Ha  Oase
001eo0pa3oBaTeIbHBIX OpraHu3anuii (IKOJ).
7.1.2. KonnvecTBo paboYMX MECT IJIsl CO3/IaHUs CIeNHaIM3UPOBAHHOTO Kiacca (Kpy»KKa) —
He MeHee 12 padounx MecT st 00yHaroIUuXCsl.
7.1.3. Inst co3nanus CeHaTN3nPOBAHHBIX KJIACCOB (KPY’KKOB) HEOOX OTUMO MPENY CMOTPETh
MOMEIIEHUS IS TPOBEACHUS Ay AUTOPHBIX, MPAKTHYECKHUX 3aHATHIA U OPraHU3alUY TOJETHBIX 30H.
7.1.4. 1nsa npoBeaeHUst ay ANTOPHBIX U MPAKTUYECKUX 3aHATHUH, KOTOPOE BKIIIOYAET B CeOsI
CJIEAYIOIIHE 30HBI B COOTBETCTBUHU C KOJMUECTBOM pabOvHuX MECT:

— pabodass 30Ha €O crojamMu, OOOPYIOBaHHAs B TOM YHCIE TMEePCOHATBLHBIMU
KOMITBIOTEPAMU;

—  PEMOHTHas CTaHUMs U 30Ha 3D—nevatu;

— paboyee MECTO MPENOAABATEINS,

—  Majas IIoJIeTHas 30Ha.

Jlns npoBeneHus ay IMTOPHBIX, MPAKTUYECKUX 3aHATUH U OPraHu3alui MaJION MOJETHOU
30HBI PEKOMEHIOBAHO O0eCTeunuTh MoMeIeHue miomanbo He meree 100—120 M 2 u BICOTOH
MOTOJIKA HE MEHEee 3 M.

7.1.5. OcHoBHasi TojieTHasi 30Ha — OOOPYIOBaHHAS TUIOIIAAKA JJIsl JAUCTAHIIMOHHOTO
NIIOTUPOBAHUS OECHMWJIOTHBIX BO3IYLIHBIX CYIOB PEKOMEHIOBAHO OOECIEUYHUTh MOMELICHHE
oOrmeli ruromanpo He MeHee 100 M2 1 BBICOTOH MOTOJIKA HE MEHEe 3 M.

7.1.6. Bo BCcex MOMEIEHUsX HEOOXOAUMO OOECIeUNTh OCBEIIEHHE B COOTBETCTBHH C
neiictyromumu Tpedosanusmu (CanlluH) k BHyTpeHHEMY OCBELICHHIO pa0OYUX MECT.

7.1.7. Bo Bcex moMemeHusx HeoOXoauMo obecrnedynTh Hajguuue cetu HMHTepHeT co
CKOpOCThIO He MeHee 100 Mb/c.

7.1.8. Tlpu opraHuzauuu TMOJETHBIX 30H HEOOXOMUMO O0ECHeunuTh HaJH4Iue
aeMIUPyrOIIero MoKpeITHs noja. [ToBepXHOCTh TOMIKHA ObITh MATOBOI U UMETh HEOTHOPOIHBIN
puCyHOK. JlomycTHMO HCTIONTb30BaHUE HATIEUaTaHHBIX OaHHEPOB.

7.1.9 Ilpu opranuzauuu padouMx MeCT OOydHarOUIUXCSA I NPAKTHYeCKUX padboT
HeoOxonumo obecneunTh (PYHKINOHAIBHBIE CHCTEMbl BEHTHIISILIUU M OTOILJICHUSI, TTO3BOJISFOIINE
MIPOU3BOAUTL MpPAKTHUECKHE 3aHATHS, a Takke Haludhue KOHTypa 3a3eMIIeHMs AJis
SNEKTPONIUTAHUA M CEeTU CJA0OTOYHBIX TMOAKJIIOYEHUH C ONTOPa3BsA3KOH U BHYTPEHHHUM
COIPOTHBJIEHUEM K 3JIEKTPOITUTAHUIO U CTA00TOUHBIM ceTsiM. HeoOxoanmo obecrieunTs co3nanne
YCIOBHHA IS COXPAHHOCTH JAOPOTOCTOSIIIEro o0opymoBaHHMsA (CKJIAQACKOE MOMEINEHUe s
XPaHEHHUs, HaJuuhe WHXXEHEPHO TEXHUYECKHUX CPEACTB OXpPaHbl, B TOM YMCIE CHUCTEMBbI
BuneoHaOmonenus). OO0s3arenpbHO: TpeOoOBaHHE MO MOXKAPOOE30MACHOCTH —  HAJU4YUe
NPOBEPEHHOT0 OTHETYIINTENS, a TAK)KE HAJTMYHE OTHEYIOPHBIX CeH(POB MITH CYMOK JUISI X PAHEHUS
AKKyMYJIITOPOB.

7.2. MaTepHaJIbHO — TEXHHYECKO€ OCHAIIEHH ¢ MJIOIAAKH NPOBEJCHUA
o0pa3oBaTeILHOIO Mpoiecca

7.2.1. Obmas 30Ha:

— CTEJUIAKH JJIsl XpaHeHHst 000pyI0BaHNUS,
— MHTEPaKTUBHbII HHBEHTApb,

— SIIUKY JJIs1 XPAHEHUs Beweil 1 000pyaOBaHHUSI.
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7.2.2.

Manas noserHas 30Ha;

ceTuaThlii KyO He MeHee dyeM 3x3x3m;

MAaThI 4Jisd CMATYCHHUA yAapa Mpyu NMagJcHUU KONITEPOB,

CTAaLIMOHAPHBIN MOMYJIb, YJIBTPA3BYKOBbIE N3TyYaTeIN Masiku (He MeHee 4 IIT.);

KOMIUIEKT MPOBOJOB [JIsi COEAUHEHUs M3Jydareliell, KperuieHue usjydarenedl Ha

OcHOBHAs ITOJIETHASA 30HA:

obmas momaaes He MeHee 100—300 M2, orpaskeHue 3alUTHON CeTKOM;

KOMIUICKT TPAaCChI AJIs MMOJICTOB,

aMOPTHU3UPYIOLINE MAThI HA MOJI 001IEel OJIETHON 30HBHI,

CHUCTEMA YJIbTPa3BYKOBOI HaBUTAIIMHU B TOMeIIeHUH, coBMecTuMoii ¢ bBC.

PemonTHas craniys u 30Ha 3D—medaTu:
CTOJ pabOYMii MOHTAKHHKA,
paguoanmnaparypsi,

pabodee Kpeciio Ha KoJiecax;

CTOJI KOMITBIOTEPHBI,

3D — npuHnTep;

porpaMMHOe o0ecrieueHue Aist coznanus 3D — Mmozneneit;

nporpamma ans nedatu 3D — npuHTepa,
NasuTbHAs CTAHIMA ¢ PEHOM,;
IBIMOYJIOBUTEIID;

KJICEBOM IMHUCTOJIET,

Habop Handunei,

LITAHTE€HLIUPKYJIb;

Ha0Oop MapHUPHO—TYOLIEBOrO HHCTPYMEHTA,
KJIFOYH JJIs1 IPOTIEILIEPOB;

HaOOp MHCTPYMEHTOB IS MAHKHY,
nepsxareib « TpeTbs pyka» ¢ JIynoi,

KOBPHUK JUJIsl MANKY,

npubOp N3MEPEHHUs HaNpsDKeHUs OaTapew;
pyJeTka usMepuTesbHas,

3aKUM 1J11 MOTOPOB;

Ha0Op IMECTUIPAaHHBIX KIIIOYEH yIITMHEHHBIX,
HaOOp OTBEPTOK Ui TOUHBIX PadoT;
TOPLEBOM KJIIOY,

KpuMIIep;

mrypymnosept + Habop Our;

HOYTOYK;

MbIIIb KOMITBIOTCPHAA,

PEMKOMILJIEKT, MPEAHA3HAYEHHbIH Ui MPOrpaMMHUPYyEeMOro

KBaJIPOKOIITEPA;

yuebHOro Habopa
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— PEMKOMILIEKT, IPEIHA3HAYCHHBIN JIJIs1 KOHCTPYKTOpa CIOPTHBHOT'O KBAIPOKOMTEPA,
— TymOa JUIst ”HCTPYMEHTOB ClIeCapHasi.
7.2.5 Pabouee MeCTO 00yUarOIIerocs:

— TMporpaMMHpyeMblil yueOHbIi Habop KBagpOKONTEPa,;

— TMPOrpaMMHPYEMbIi yueOHBII KBaIpPOKONTED;

— KOHCTPYKTOP CIIOPTHBHOT'O KBaIPOKOMTEPA,

— JIOTIOJIHUTEINIbHBIE AKKYMYJISITOPBIl [UII MPOTrPaMMHUPYEMBIX yueOHBIX HaOOpOB
KBaJPOKOIITEPOB M CIIOPTUBHBIX KBAIPOKOIITEPOB,

— FPV ouku (mem),

— KJIEeBOW MUCTOJIET;

— nHabop Handuei;

— IOTaHT€HLUPKYJb;

— Habop MapHUPHO—TYOLIEBOTO HHCTPYMEHTA,

— KJIFOY JUTS TIPOTEIIIEPOB;

— mpubop u3mepenus HanpsukeHus: LiPo Gatapen;

— pyJeTKa U3MEPUTENbHAS,

— 3aKUM JUII MOTOPOB,

— HabOp WIECTUTPAHHBIX KIFOYeH YIJIMHEHHBIX;

— Habop OTBEPTOK JJIsi TOUHBIX PabOT;

— TOPLEBOU KJIIOY,

— KpuMIep;

— HOyTOYK (vmn [I9BM);

— JIECKTOITHOE MPOrpaMMHOe odecrieuerne At Hoyroyka (mmu [I9BM);

— (¢oTorpaMMeTpHUYECKOe POrPaAMMHOE OOECTIEUEHHE;

— KOMITBIOTEpPHAs! MBIIIb;

— CHUMYJISITOP 11 aBTOHOMHBIX TIOJIETOB;

— mporpammHOe obecredeHune sl TPEXMEPHOTO MOIEITUPOBAHMS,

— pabouee Kpecyo Ha KoJecax;

— TyMm0a JUIsl HHCTPYMEHTOB ClieCapHasi;

—  CTOJI KOMIIBIOTEPHBIH.
7.2.6 Pabouee mMecTo negarora;
— HOyTOYK (vmn [I9BM);
— TMyJIBT paAuOYIPABICHHS,
— JIECKTOITHOE IporpaMMHoe odecrieueHne At Hoyroyka (mmu [I9BM);
— KOMITBIOTEpPHAs! MBIIIb;
— CTOJI KOMIIBIOTEPHBIH;
— pabouee Kpeco Ha KoJecax;
— Moy,

— MapupyTusaTtop,

— poyTtep.
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8. CnHcox ucnoJib30BAHHOM JIMTEPATYPBI:

Denepanbablii 3ak0H oT 29.12.2012 Ne 273-®3 «O0 obpaszoBanmm B Poccuiickoit
Denepanun»

Vka3  Ilpesmpenta  Poccuiickoit  ®Pemepauun ot  07.05.2018 Ne 204
«O HaUMOHAJBHBIX HENSX U CTPATErHYECKUX 3amauax pa3sutusi Poccutickoii @enepanuu
Ha nepuona A0 2024 roga».

Pacnopsukenue IlpaBurensctBa P® ot 21.06.2023 Ne 1630-p «OO0 yTBepkneHuu
Crpareruu pa3zsutus OeciuiaoTHON aBranuu Poccutickoit @eneparuu Ha nepuon 1o 2030
rofia U Ha nepcnektusy 10 2035 roaa u njiaHa MEPONPUATHMN IO €€ peaTn3aumy.
Pacnopsxenne IlpasurenbctBa Poccuiickoit ®epepaumu ot 31.03.2022 Ne 678—p
«O6 ytBepknennn KoHuenmumy pa3BUTHS TOMOJHUTENBHOTO 00pa3oBaHUS AETEH U
MPU3HAHUH YTPATUBLIMM CUiy pacnopstxkenus IIpasurensctsa Pocculickoit denepauuu
o1 04.09.2014 Ne 1726-p».

Opranmzauusi OOCHYKMBAaHUSI BO3AYIIHOTO MABIDKEHUS:. Y4YeOHHK JJIs1  CPEIHEro
npodeccuonansHoro obpaszosanusi / A. JI. @unun, A. P. Becryrun, B. A. CaHHUKOB; 10
HayuHol penakiueii 0. I'. [llarpakoBa. — Mocksa: U3narensctBo FOpaiit, 2022, — 515
¢. — (ITpodeccuonanvroe obpasosanue). — ISBN 978 — 5 — 534 — 07607 — 3.
becriunoraele netarenpHble anmapatbl. OCHOBBI YCTpOHCTBa M (PYHKLMOHUPOBAHHS
/Adanacbe, YueOnukn u yued. mocod. — Mocksa: MAU. ISBN:978—5—-85597—093—7.
becrunoTHble JNeTaTeNbHBIC amnmapaTbl. HArpy3KW W HarpeB. ydeOHoe mnocoOue IJist
cpenHero npodeccuonanbHoro odbpasosanusi / B. U. [Toropenos. — 2—e U3., UCIIP. U AOIL
— Mocksa: MsmarenbctBo HOpaiit, 2024, — 191 ¢. — (IIpodeccuoHanapHOe
obpazoanmne). — ISBN 978-5-534-10061-7. — TekcT: SJEeKTPOHHBIH //
ObpazoBatenbras muatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/541222.
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